A sample of 145 JHK-2MASS observations of NGC open star clusters is studied, of which 132 have never been studied before. Twelve are classified as non-open clusters and 13 are re-estimated self-consistently, after applying the same methods in order to compare and calibrate our reduction procedures. The fundamental and structural parameters of the 120 new open clusters studied here are derived using color-magnitude diagrams of JHK Near-IR photometry with the fitting of solar metallicity isochrones. We provide here, for the first time, a catalog of the main parameters for these 120 open clusters, namely, diameter, distance, reddening and age.
INTRODUCTION
Systematic studies of open star clusters (OCs) are very important for understanding galactic structure and star formation processes, as well as stellar evolution and evolution of the Galactic disk. By utilizing color-magnitude diagrams (CMDs) of the stars observed in the near-infrared (NIR) bands, it is possible to determine the properties of open clusters such as distance, reddening, age and metallicity. Such parameters are necessary for studying clusters and Galactic disk. The Galactic (radial and vertical) abundance gradient also can be studied using OCs (Hou, Prantzos, & Boissier 2000; Chen, Hou, & Wang 2003; Kim & Sung 2003; Tadross 2003; Kim et al. 2005) . According to some estimations, there are as many as 100,000 OCs in our Galaxy, but less than 2000 of them have been discovered and cataloged (Piskunov et al. 2006 and Glushkova et al. 2007 ). Actually, not all the clusters discovered so far have their basic photometrical parameters available in the current literature. However, such as yet unstudied ones are, in general, poorly populated and/or distant and/or rejected against dense foreground/background fields. In all these cases, field-star contamination is a fundamental issue that has to be dealt with before robust astrophysical parameters are derived. So, our aim in the present paper, a continuation of a series of papers, is to determine the main astrophysical properties of previously unstudied OCs using modern databases (Tadross 2008a , 2008b & Tadross 2009a , 2009b . In this respect, the present study introduces the first photometric analysis of CMDs of a sample of 120 OCs. Note that, the JHK-2MASS system gives more accurate fitting, especially for the lower portions, so that the turnoff points, distance modulii, ages and photometrical membership can be improved.
The JHK Near-IR 2MASS catalog has the advantage of being a homogeneous database, enabling us to observe young clusters in their dusty environments and reach their outer regions where low mass stars dominate. For the task of calibration, the main parameters of 13 NGC previously studied clusters are re-estimated and compared with those available in the literature. The clusters were arbitrarily selected from among the unstudied NGC candidates. The only previously known information about the investigated clusters (132 OCs) are the coordinates and the apparent diameters, which were obtained from the WEBDA 1 site and the last updated version of DIAS 2 collection (version 3.0, 2010 April 30). These are sorted by right ascensions and listed in Table 1 in the Appendix. The quality of the data has been taken into account and the properties of all the clusters have been estimated by applying the same method to each of them. This paper is organized as follows. The data extraction and preparation are described in Section 2. Center determination and radial density profile are clarified in Sections 3 and 4 respectively. Sections 5, 6 and 7 are devoted to field-star decontamination, analysis of CMDs and Galactic geometric distances, respectively. The final conclusions are stated in Section. 8. All tables are reported in the Appendix. 
DATA EXTRACTION AND PREPARATION
The Two Micron All Sky Survey (2MASS) of Skrutskie et al. (2006) collected 25.4 T-bytes of raw imaging data covering 99.998% of the celestial sphere. Observations were conducted using two dedicated 1.3 m diameter telescopes located at Mount Hopkins, Arizona, and Cerro Tololo, Chile. 256 × 256 NICMOS3 (HgCdTe) arrays manufactured by Rockwell International Science Center (now Rockwell Scientific), were used which give field-of-view of 8. ′ 5 × 8. ′ 5 and pixel scale of 2 ′′ pixel −1 . The photometric system comprise J (1.25 µm), H (1.65 µm) and K S (2.16 µm) bands, where the "Kshort" (K S ) filter excludes wavelengths longward of 2.31 µm to reduce thermal background and airglow and includes wavelengths as short as 2.00 µm to maximize bandwidth.
Data extraction has been performed using the known tool VizieR for 2MASS 3 database. The investigated clusters have been selected from WEBDA and DIAS catalogues. The clusters data have been extracted at a preliminary radius of about 2 times larger than the values provided by WEBDA or/and DIAS, in circular areas centered at the coordinates of the clusters centers, covering possibly the clusters' coronas (see Section 4). Note that, the field stars, mostly on the disk, contaminate the CMDs of low-latitude clusters, particularly at faint magnitudes and red colors. Therefore, suitable clusters should have enough members with prominent sequences in their CMDs. Further, the clusters should have good blue images on the Digitized Sky Surveys 4 clearly separated from the background field (see the example of NGC 7801 image in Fig. 1) .
A cutoff of photometric completeness limit at J < 16.5 mag is applied on the photometric data to avoid oversampling (Bonatto et al. 2004) . To retain the brightest stars of the cluster, the data extraction was restricted to faint stars with errors in J, H and K S smaller than 0.2 mag. In order to establish a clean CMD for each cluster, its control field should be compared and color -magnitude filters should be applied to the cluster and its field sequences. Membership criteria is adopted for the location of the stars in the clean CMD, where the stars located away from the main sequences are excluded (Bonatto et al. 2005) . The maximum departure accepted here is about 0.10 -0.15 mag (see the example in Fig. 2 ).
CENTER DETERMINATION
To estimate the cluster center theoretically, it can be defined as either the center of mass or the location of the deepest part of the gravitational potential. Observationally, the center is often defined as the region of the highest surface brightness or the region containing the largest number of stars (Littlefair et al. 2003) . Here, the cluster center is defined as the location of maximum density of probable member stars, after applying the color-magnitude filters. The optimized cluster centers can be obtained by fitting a Gaussian to the profiles of star counts, in equal incremental strips, in right ascensions and declinations. Fig. 3 represents an example for determining the cluster center of NGC 2351. All the clusters centers are found to be in agreement with our estimations within errors of a few arcseconds. Note that the coordinates of the centers of NGC 1857, NGC 2061, NGC 2234, NGC 2250 and NGC 3231 are found to be different in the WEBDA and DIAS catalogs; so we used the "Coordinate Conversion and Precession Tool" of Chandra 5 to correct their coordinates. Meanwhile, the objects NGC 2664, NGC 5385 and NGC 6863 are demonstrated on the basis of radial Figure 2 : An example for establishing a clean CMD of NGC 7801 by comparing its control field, the dark areas represent the color and magnitude filters, which applied to the cluster and its field sequences; the maximum departure is about 0.15 mag.
velocity, original CCD photometry and proper motions to be random enhancements of field stars (Villanova et al. 2004; Moni et al. 2010 ).
RADIAL DENSITY PROFILE
The lower limit of the size of each cluster (lower border) has been obtained using the radial density profile (RDP) of the cluster's stars. The spatial coverage and the uniformity of 2MASS photometry allows one to obtain reliable data on the projected distribution of stars over extended regions around clusters (Bonatto et al. 2005) . So, within concentric shells in equal incremental steps of about 0.1∼ 0.5 arcmin from the cluster center, the stellar density is derived out to a pre-determined radius. Applying the empirical profile of King (1962) , the cluster limiting radius can be determined at a specific point at which it reaches a stable background density. At that radius, the JHK S photometric data would be taken into account for estimating the main cluster properties. An example for radius determination of NGC 1498 is shown in Fig. 4 . On the other hand, the RDP of a cluster is used to evaluate the amount of field contamination, where the clusters of field density ≤ 2 stars per arcmin 2 don't need to build the RDPs or CMDs of their fields. On the contrary, for the clusters with field density > 2 stars per arcmin 2 , the RDPs and CMDs of their field are needed.
FIELD-STAR DECONTAMINATION
Usually, field stars contaminate the CMDs of a cluster, particularly at faint magnitudes and red colors. Most over-density clusters are located near the disk or/and the bulge of the Galaxy and shows crowded contaminated main sequences. These contaminated stars are always seen as a vertical redder sequence parallel to the cluster's main sequence. CMDs of such clusters surely contain field stars that might lead to artificial isochrone solutions, i.e. one can always "fit" isochrones to such CMDs. Therefore, field-star decontamination must be used to define the intrinsic CMDs and get better isochrone fitting. To achieve this, we have to compare the CMDs of a cluster with that of a nearby control field. A control field is chosen at the same Galactic latitude, but with one degree larger or one degree smaller than that of the Galactic longitude of the cluster. From the comparison of the CMDs of such a cluster and its control field for a given magnitude and color range, we have counted the number of stars in a control field and subtracted this number from the cluster's CMDs.
It can be noted that, for a good separated cluster, the mean density of the control field is always less than the central region of the cluster. For the sample we have investigated, we have found 12 candidates that are difficult to separate from the background field and do not have well defined RDPs or CMDs. Theses are NGC 1963, NGC 5269, NGC 6169, NGC 6415, NGC 6455, NGC 6476, NGC 6480, NGC 6529, NGC 6554, NGC 6682, NGC 6980, and NGC 6989. Most of them are located very close to the Galactic disk or/and in the direction of the Galactic bulge. Table 1 in the Appendix, we found that there are differences of 1 sec in α and 2 arcsec in δ of the cluster's center. 
COLOR MAGNITUDE DIAGRAM ANALYSIS
CMDs are established for the stars inside radii of 1 ′ , 2 ′ , 3 ′ etc. from the optimized coordinates of the centers of the clusters under investigation. We have fitted the new theoretical computed with the 2MASS J, H and K S filters (Bonatto et al. 2004; Bica et al. 2006 ) to derive the cluster parameters. The simultaneous fittings were attempted on the J ∼ (J − H) and K S ∼ (J − K S ) diagrams for the inner stars, which should be less contaminated by the background field.
If the number of stars are not enough for an accepted fitting, the next larger area is included, and so on. In this way, different isochrones of different ages have been applied on the CMDs of each cluster, fitting the lower envelope of the points matching the main sequence stars, turn-off point and red giant positions. Guiding by the Galactic reddening values of Schlegel et al. (1998) , the average age and distance modulus are determined for each cluster. Although Schlegel's reddening values are often overestimated at low Galactic latitudes, it is still a useful source of data. Comparing our estimated reddening values with the reliable ones of Schlegel's, we found that 96% of our sample are in agreement with Schlegel's values within ranging errors of 0.05 mag. (see Table 3 in the Appendix). The distance modulus is taken at the proper values within a ranging fitting error of about ±0.10 mag. Fig. 5 represents an example for estimating the main parameters of NGC 7801.
The observed data has been corrected for interstellar reddening using the coefficients ratios 
GALACTIC GEOMETRIC DISTANCES
Galactic geometric distances are the distance from the sun, R ⊙ , distance from the Galactic center, Rgc, and the projected rectangular distances on the Galactic plane centered on the Sun, X ⊙ , Y ⊙ , as well as the distance from Galactic plane, Z ⊙ . The importance of such distances is that they can be used to investigate the geometry of the Galaxy or/and the traces of the Milky-Way arms. Fig. 6 represents a sketch-chart for the calculation of the geometric distances for a cluster in the Galaxy, taken from Tadross (2000) . The results may be used to investigate, for instance, the cluster formation rate, the geometry of the Galaxy, the time scale for cluster dissolution, etc. The same procedures have been applied to re-estimate 13 previously studied NGC clusters for calibration purposes. It must be mentioned that some distant clusters which lie behind or embedded within dark clouds of gas and dust are influenced by differential reddening that lead to some biases in estimating parameters from optical data. Such clusters are heavily obscured in the optical, but easily detected in the infrared band. On the other hand, it is difficult to detect the cluster members in the infrared band, especially those with low stellar density, because of the huge background field. Therefore, the difficulties in the detection and extraction of cluster members increasingly worsen towards NIR bands (Zakharova & Loktin 2006) .
A Comparison of the astrophysical parameters of the thirteen clusters that overlap between the present work and those in WEBDA are listed in Table 2 in the Appendix. The relations between the present results and those obtained from WEBDA for diameter, color excess, age and distance can be seen in Fig. 7 . The correlation coefficient and standard error for each relation are shown in the same figure. We can see that the derived parameters are reasonable and very close to the published ones, which indicates that our reduction procedure is very reliable. The final results of the investigated 133 star clusters that investigated here are listed in Table 3 in the Appendix. All the CMDs of our sample are electronically available on demand. 
